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1 Executive Summary 

Spanning across more than a dozen U.S. states and into Saskatchewan, Canada, a safe and 

regionally extensive network of carbon dioxide (CO2) pipelines has been constructed over the 

past four decades.  Consisting of 50 individual CO2 pipelines and with a combined length over 

4,500 miles, these CO2 transportation pipelines represent an essential building block for linking 

the capture of CO2 from electric power plants and other industrial sources with its productive use 

in oilfields and its safe storage in saline formations. Expanding this system could help to enable 

fossil-fired power generation in a carbon constrained environment and increase energy security 

by enhancing domestic oil production. 

The vast majority of the CO2 pipeline system is dedicated to enhanced oil recovery (CO2-EOR),
 

connecting natural and industrial sources of CO2 with EOR projects in oil fields.  Roughly 80 

percent of CO2 traveling through U.S. pipelines is from natural (geologic) sources; however, if 

currently planned industrial CO2 capture facilities and new pipelines are built, by 2020 the 

portion of CO2 from industrial-sources could be nearly equal to that from natural sources.  In 

terms of future potential, it is estimated that up to 4 million barrels per day of oil could 

potentially be produced in the U.S. with CO2-EOR and that 85% of this would be reliant on 

industrial CO2; contributing to significantly fewer oil imports and annual emissions reductions of 

400 MMTCO2, by 2030.  

Just over 4 percent of total U.S. crude oil production is currently produced through EOR, though 

this is projected to increase to 7 percent by 2030, and a national carbon policy could significantly 

change the outlook, creating incentives for electric power plants and other industrial facilities to 

reduce CO2 emissions through carbon capture technologies and improving the economics for oil 

production through EOR. In a low-carbon case, construction through 2030 would more than 

triple the size of current U.S. CO2 pipeline infrastructure, through an average annual build-rate of 

nearly 1,000 miles per year.   

The regulation of CO2 pipelines is currently a joint responsibility of federal and state 

governments.  The U.S. Department of Transportationôs Pipeline and Hazardous Materials Safety 

Administration,
 
is responsible for overseeing the safe construction and operation of CO2 

pipelines, which includes technical design specifications and integrity management 

requirements. The development of a national CO2 pipeline network capable of meeting U.S. 

GHG emission goals may require a more concerted federal policy, involving closer cooperation 

among federal, state, and local governments. Federal policy initiatives should build on state 

experiences, including lessons learned from the effectives of different regulatory structures, 

incentives, and processes that foster interagency coordination and regular stakeholder 

engagement. 
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2 Introduction  

A safe, reliable, regionally extensive network of carbon dioxide (CO2) transportation pipelines is 

already in place across more than a dozen United States (U.S.) states and into Saskatchewan, 

Canada. This system could increasingly become an essential building block for linking the 

capture of CO2 from industrial power plants with its productive use in oilfields (with CO2 

enhanced oil recovery [CO2-EOR]) and its safe storage in saline formations.  The current CO2 

pipeline system consists of 50 individual CO2 pipelines with a combined length of 4,500 miles.  

The bulk of the existing large-volume CO2 pipelines connect natural sources of CO2 (e.g., Bravo 

Dome, New Mexico) with long-running CO2-EOR projects in large oil fields (e.g., Wasson, West 

Texas).  However, smaller volume pipelines also exist that connect point sources of industrial 

CO2 (e.g., Coffeyville Chemical Plant, Kansas) with newer CO2-EOR projects in oil fields (e.g., 

North Burbank, Oklahoma). 

Todayôs CO2 pipeline system had its beginnings in the 1970s, built for delivering CO2 for CO2-

EOR to oil fields in the Permian Basin of West Texas and eastern New Mexico.  With the recent 

completion of two long-distance CO2 pipelines ï the Green Pipeline in Louisiana and Texas 

(2010), and the Greencore Pipeline in Wyoming and Montana (2012) ï a much more 

geographically diverse CO2 pipeline system is in place.  A variety of shorter and smaller volume 

laterals are being constructed to link these two large-scale CO2 pipelines to surrounding oil fields 

that are amenable to CO2-EOR. 

The vast majority of the CO2 pipeline system is dedicated to CO2-EOR, with a small fraction 

used for other industrial uses, such as delivering CO2 to the beverage industry.  Of the 3.53 

billion cubic feet (Bcf) per day (68 million metric tons per year [MMT]) of CO2 transported, 2.78 

Bcf per day (54 MMT per year) is from natural sources, and the remaining 0.74 Bcf per day (14 

MMT per year) is from industrial sources, including gas processing plants. With new industrial 

CO2 capture facilities coming on line (e.g., Air Products PCS Nitrogen plant in southern 

Louisiana, Southern Companyôs integrated gasification combined cycle (IGCC) plant in Kemper 

County, Mississippi, etc.) ï including over 600 miles of new pipeline ï the volume of industrial 

CO2 capture and transportation is expected to increase by over 2.5 times the current supply by 

the year 2020.
1
   

The regulation of CO2 pipelines is currently a joint responsibility of federal and state 

governments.  The federal government regulates only CO2 safety standards. State governments 

are largely responsible for the oversight of CO2 transportation pipeline development and 

operation. Some states, such as Wyoming and its Pipeline Authority, have begun to plan for and 

establish corridors for future CO2 pipelines. However, the development of a national CO2 

pipeline network capable of meeting proposed CO2 emission goals may require a more organized 

approach and much closer cooperation among federal, state, and local governments than is 

currently in place. 

  

                                                 

1 This is based on a comparison between 0.74 Bcf per day currently and 1.36 Bcf per day planned to begin construction by 2020 (Exhibit 16). 
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3 Current CO2 Pipeline Infrastructure  

3.1 Overview 

The initial large-scale CO2 pipeline in the U.S., the Canyon Reef pipeline, was built in the 1970s. 

Much of the remainder of the current CO2 pipeline infrastructure was built between the 1980s 

and 1990s. Today, there are nearly 50 CO2 transportation pipelines in the U.S. with a combined 

length of over 4,500 miles, operated by over a dozen different companies. (See Exhibit 32 in the 

Appendix for the comprehensive list of CO2 transport pipelines in the U.S.)  

At present, about 80 percent of CO2 used for EOR is from natural sources. However, CO2 

supplies from industrial sources (natural gas processing plants, other chemical processing plants, 

and electric power facilities) are expected to provide upwards of 43 percent of the CO2 used for 

EOR by the year 2020.
2
  Exhibit 1 illustrates the major CO2 transport pipelines that currently 

exist in the U.S. Exhibit 2 shows the current CO2-EOR operations and infrastructure in the U.S. 

A number of industrial CO2-capture facilities have been proposed and partially developed for 

delivering CO2 to EOR fields over the past several decades. However, the significant amount of 

capital required by many of these projects has inhibited a number of them from meeting their 

announced CO2-capture goals on time, or coming online entirely. But, as new industrial CO2-

capture projects begin to provide greater volumes of CO2 to the EOR industry, it is anticipated 

that development costs will begin to decrease. Proven industrial CO2-capture technology should 

lower the perceived risk of providing CO2 supplies to the EOR industry. 

Exhibit 1 Geographic areas with large-scale CO2 pipeline systems operating currently in the U.S. 

U.S. Regions with Large-scale CO2 
Pipeline Systems in Operation 

Miles of 
Pipeline 

Permian Basin (W. TX, NM, and S. CO) 2,600 

Gulf  Coast (MS, LA, and E. TX) 740 

Rocky Mountains (N. CO, WY, and MT) 730 

Mid-Continent (OK and KS) 480 

Other (ND, MI, Canada) 215 

 

                                                 

2 This is based on a comparison between the 2.78 Bcf per day currently drawn from natural CO2 reservoirs and the total of 2.1 Bcf per day 

expected from industrial sources by 2020.   
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Exhibit 2 Current CO2-EOR operations and infrastructure 

 

3.2 Permian Basin 

The Permian Basin contains the largest network of CO2 pipelines in the U.S. Over 2,600 miles of 

CO2 pipelines in this region carry both natural and industrial CO2 supplies to CO2-EOR projects 

throughout the region. 

Three main pipelines deliver CO2 from four natural sources of CO2 to the Permian Basin 

(Exhibit 3). The Cortez pipeline delivers CO2 from McElmo Dome and Doe Canyon in 

southwestern Colorado. The Sheep Mountain pipeline delivers CO2 from the Sheep Mountain 

CO2 field in central Colorado, and the Bravo pipeline delivers CO2 from Bravo Dome in 

northeast New Mexico to the Permian Basin. All three of these major pipelines meet at the 

Denver City CO2 hub, where CO2 is dispersed through a network of smaller CO2 pipelines to 

various oil fields and their CO2-EOR projects. A smaller pipeline, the TransPetco/Bravo 

pipeline, transports a modest amount of CO2 to the Postle CO2-EOR operation in western 

Oklahoma, as discussed later in this report. 
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Exhibit 3 Permian Basin CO2 pipeline infrastructure 

 

Three other important CO2 pipelines round out the large-scale pipeline system of the Permian 

Basin: 

¶ The Canyon Reef Carrier CO2 pipeline, the initial large-scale CO2 pipeline, links the CO2 

captured from the gas processing plants in the Val Verde Basin (West Texas) with the 

pioneering Scurry Area Canyon Reef Operators Committee (SACROC) CO2-EOR 

project, 170 miles to the northeast. 

¶ The Centerline and Central Basin CO2 pipelines deliver natural CO2 from the Denver 

City CO2 hub to the oil fields in West Texas and New Mexico. 

Exhibit 4 lists the CO2 transportation pipelines installed in the Permian Basin region. 
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Exhibit 4 Permian Basin CO2 transportation pipelines 

Scale Pipeline Operator Location 
Length 

(mi) 
Diameter 

(in) 

Estimated 
Flow 

Capacity 
(MMcfd) 

Large-Scale 
Trunk-lines 

Cortez Kinder Morgan TX 502 30 1,300 

Sheep Mtn Oxy Permian TX 408 24 590 

Bravo Oxy Permian NM, TX 218 20 380 

Canyon Reef 
Carriers 

Kinder Morgan TX 170 16 220 

Centerline Kinder Morgan TX 113 16 220 

Central Basin  Kinder Morgan TX 143 16 220 

Smaller-
Scale 
Distribution 
Systems 

Este I - to Welch, 
Tx 

ExxonMobil, et al TX 40 14 180 

Este II - to Salt 
Crk Field 

Oxy Permian TX 45 12 130 

Means ExxonMobil TX 35 12 130 

North Ward Estes Whiting TX 26 12 130 

Slaughter Oxy Permian TX 35 12 130 

Mabee Lateral Chevron TX 18 10 110 

Val Verde Oxy Permian TX 83 10 110 

Rosebud Hess NM 50* 12 100* 

Anton Irish Oxy Permian TX 40 8 80 

Dollarhide Chevron TX 23 8 80 

Llano Trinity CO2 NM 53 12 80 

North Cowden Oxy Permian TX 8 8 80 

Pecos County Kinder Morgan TX 26 8 80 

Pikes Peak Oxy Permian TX 40 8 80 

W. Texas Trinity CO2 TX, NM 60 12 80 

Comanche Creek Oxy Permian TX 120 6 70 

Cordona Lake XTO TX 7 6 70 

El Mar Kinder Morgan TX 35 6 70 

Wellman Trinity CO2 TX 25 6 70 

Adair Apache TX 15 4 50 

Ford Kinder Morgan TX 12 4 50 

*Estimated 
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3.3  Gulf Coast 

The 740 mile Gulf Coast CO2 pipeline network is owned and operated by Denbury Onshore LLC 

(Exhibit 5). Two main pipelines service the region, the North East Jackson Dome (NEJD) 

Pipeline and the Green Pipeline. These two pipelines connect the natural CO2 source in Jackson 

Dome, Central Mississippi, to Denburyôs CO2-EOR projects in Mississippi, Louisiana, and East 

Texas. Several industrial sources of CO2 are (or soon will be) connected to the Green Pipeline for 

delivery to CO2-EOR. Exhibit 6 lists all of the CO2 transportation pipelines installed in the Gulf 

Coast region. 

Exhibit 5 Gulf Coast CO2 pipeline infrastructure 

 

(1) Potential, proved, and produced-to-date tertiary reserves estimated as of 12/31/13 based on a 
range of recovery factors. Proved reserves based on year-end 12/31/13 U.S. Securities and 
Exchange Commission reporting. 

Source: Denbury Onshore LLC (1) 
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Exhibit 6 Gulf Coast CO2 transportation pipelines 

Scale  Pipeline Operator Location 
Length 

(mi) 
Diameter 

(in) 

Estimated 
Flow 

Capacity 
(MMcfd) 

Large-Scale 
Trunk-lines 

Green Line 
Denbury 
Resources 

LA, TX 314 24 930 

Delta 
Denbury 
Resources 

MS, LA 108 24 590 

Northeast Jackson 
Dome (NEJD) 

Denbury 
Resources 

MS, LA 183 20 360 

Distribution 
Line 

Free State 
Denbury 
Resources 

MS 85 20 360 

Sonat 
Denbury 
Resources 

MS 50 18 170 

3.4 Rocky Mountains 

The CO2-EOR operations in the Rocky Mountain region are serviced by two major sources of 

CO2: the Shute Creek natural gas processing plant and the Lost Cabin Gas Plant (Exhibit 7). The 

Shute Creek pipeline, operated by ExxonMobil, is the central trunk-line (i.e., a pipeline that 

originates at a transshipment node) for several smaller pipelines, which deliver CO2 to CO2-EOR 

projects in central Wyoming, as well as the Rangely CO2-EOR project in northwest Colorado.  

Denbury completed construction of the Greencore pipeline in 2012, which delivers CO2 supplies 

from the Lost Cabin Gas Plant to the Salt Creek, Bell Creek, and other CO2-EOR projects in the 

Rocky Mountain region. 

Exhibit 8 lists the CO2 transportation pipelines installed in the Rocky Mountain region, including 

a short, 40-mile delivery pipeline from McElmo Dome to the Aneth CO2-EOR project in Utah. 
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Exhibit 7 Rocky Mountain CO2 pipeline infrastructure 

 

Source: Denbury Onshore LLC (1)  
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Exhibit 8 Rocky Mountain CO2 transportation pipelines 

Scale Pipeline Operator Location 
Length 

(mi) 
Diameter 

(in) 
Estimated Flow 

Capacity (MMcfd) 

Large-Scale 
Trunk-lines 

Shute 
Creek/Wyoming 
CO2 

ExxonMobil WY 142 30-20 1,220-220 

Greencore 
Denbury 
Resources 

WY, MT 230 22 720 

Smaller 
Scale 
Distribution 
Systems 

Powder River 
Basin CO2 

Anadarko WY 125 16 220 

Raven Ridge Chevron WY, CO 160 16 220 

McElmo Creek 
Kinder 
Morgan 

CO, UT 40 8 80 

Monell Anadarko WY 33 8 80 

Lost 
Soldier/Wertz 

Merit WY 30 16 43 

Beaver Creek Devon WY 53 8 30 

3.5 Mid -Continent 

The Mid-Continent CO2 pipeline system (Exhibit 9) is mainly a set of fragmented source-to-field 

pipelines supplying captured CO2 from industrial sources to individual CO2-EOR operations. 

Chaparral owns and operates the majority of these smaller pipelines while Anadarko controls the 

Enid-Purdy pipeline in Central Oklahoma. A small amount of natural CO2 from Bravo Dome is 

delivered to the Postle CO2-EOR operation via the TransPetco Pipeline. These CO2 pipelines are 

listed in Exhibit 10. 



A Review of the CO2 Pipeline Infrastructure in the U.S. 

11 

Exhibit 9 Mid-Continent CO2 pipeline infrastructure 

 

 

Exhibit 10 Mid-Continent CO2 transportation pipelines 

Scale Pipeline Operator Location 
Length 

(mi) 
Diameter 

(in) 

Estimated 
Flow 

Capacity 
(MMcfd) 

Small Scale 
Distribution 
Systems 

Coffeyville- Burbank 
Chaparral 
Energy 

KS, OK 68 8 80 

Enid-Purdy  
(Central Oklahoma) 

Anadarko OK 117 8 80 

TransPetco TransPetco TX, OK 110 8 80 

TexOk 
Chaparral 
Energy 

OK 95 6 70 

Borger 
Chaparral 
Energy 

TX, OK 86 4 50 
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3.6  Other U.S. CO2 Pipeline Networks 

Two other CO2 pipeline networks exist, one in North Dakota and one in Michigan. The Dakota 

Gasification pipeline delivers captured CO2 from the Great Plains Synfuels plant to the Weyburn 

CO2-EOR project in Saskatchewan, Canada. (3) The White Frost pipeline delivers captured CO2 

from the Antrim Gas Processing plant to several small-scale CO2-EOR projects in Otsego 

County, Michigan. (4) These CO2 pipelines are listed in Exhibit 11. 

Exhibit 11 Other CO2 transportation pipelines in the U.S. 

Region Pipeline Operator Location 
Length 

(mi) 
Diameter 

(in) 

Estimated 
Flow 

Capacity 
(MMcfd) 

Other 
Dakota Gasification  
(Souris Valley) 

Dakota Gasification ND, SK 204 14 130 

Other White Frost Core Energy, LLC MI 11 6 70 

 

4 Potential CO2 Pipeline Network Expansion 

This section provides industry-announced CO2 pipeline projects as well as potential CO2 pipeline 

expansion based on economic modeling with a Department of Energy (DOE) Energy Policy and 

Systems Analysis office version of the National Energy Modeling System model (hereafter 

referred to as EP-NEMS).   

4.1 Projections Based on Industry Announcements 

Several new CO2 pipeline projects have been announced by industry, most of which would 

connect industrial facilities with CO2-EOR projects.  A summary of these announcements can be 

found at the end of this section (Exhibit 16). 

4.1.1 Wyoming Pipeline Development and Greencore Pipeline Extension 

Denbury has announced plans for major CO2 pipeline developments in Wyoming (Exhibit 12).  

The company is planning to install a major pipeline to connect new sources of CO2 at the Riley 

Ridge Gas Plant to its CO2-EOR operations in Wyoming. This new pipeline will extend 

approximately 250 miles, utilizing some existing CO2 pipeline corridors before linking to the 

Greencore Pipeline south of the Lost Cabin CO2 source. Installation of this pipeline is expected 

between 2019 and 2020 at a cost of approximately $500 million. (6) 

Denbury is also planning an extension of the Greencore Pipeline from its current termination at 

the Bell Creek field to a number of recently acquired oil fields in East Central Montana and 

Western North Dakota known collectively as the Cedar Creek Anticline (CCA). This new section 

of the Greencore Pipeline would extend approximately 130 miles from Bell Creek to the CCA, at 

an estimated cost of $225 million. While the CCA properties were recently acquired, the pipeline 

extension has been delayed until 2021 while water flooding and field development is conducted 

in advance of CO2-EOR operations. (6) 
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Exhibit 12 Denburyôs Wyoming CO2 pipeline developments 

 

Source: Denbury Onshore LLC (6) 

4.1.2 Green Pipeline Laterals 

Denbury also has plans to extend two significant CO2 pipeline laterals from the Green Pipeline to 

CO2-EOR operations in East Texas. (6)  

Construction of the first lateral began in mid- 2014. This is a 9-mile, 16-inch lateral from the 

Green Pipeline to the Webster oil field near Harris, Texas (Exhibit 13). Delivery and injection of 

CO2 is scheduled for 2016. The cost for construction of this pipeline is estimated at $23 million. 

The Webster CO2-EOR project is expected to produce roughly 15,000 barrels of oil per day from 

a potential 68 million barrels of CO2-EOR oil. (6) 

A second lateral to connect the Conroe CO2-EOR project to the Green Pipeline is also underway 

(Exhibit 14), with permitting and route selection currently ongoing. The lateral is expected to 

extend roughly 90 miles from the Green Pipeline near the border of Texas and Louisiana to the 

Conroe oil field. Construction on the 20-inch pipeline is expected to begin in 2016, with first 

delivery and injection of CO2 in 2017, and first oil production in 2018. The Conroe CO2-EOR 

operation is expected to yield a peak production of between 15,000 and 20,000 barrels of oil per 

day from a potential 130 million barrels of CO2-EOR oil. (6) 
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Exhibit 13 Planned Webster CO2 lateral pipeline 

 

Source: Denbury Onshore LLC (6) 

 

Exhibit 14 Planned Conroe CO2 lateral pipeline 

 

Source: Denbury Onshore LLC (6) 
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4.1.3 Potential Additional CO2 Supplies from Natural Sources 

Kinder Morgan planned to invest approximately $310 million in a new 16-inch CO2 pipeline to 

connect St. Johns Dome, a large natural CO2 source located on the border of Arizona and New 

Mexico, to CO2-EOR projects in the Permian Basin (Exhibit 15).
3
 The pipeline would have 

extended approximately 214 miles from St. Johns Dome to Torrance County, New Mexico, 

where it will link with the Cortez Pipeline. Kinder Morgan also planned to expand the capacity 

of the Cortez pipeline by 300 million cubic feet per day to accommodate additional CO2 volumes 

from St. Johns Dome.  However, Kinder Morgan recently has withdrawn their Right-of-Way 

request with the BLM for Lobos pipeline construction. They cite the decline in oil price and a 

shift in their business strategy as reasons for withdrawal, however the opportunity is open for 

future development
4
. 

Exhibit 15 Planned Lobos CO2 pipeline in New Mexico 

 

Pending permission from Kinder Morgan  

                                                 

3 http://www.kindermorgan.com/business/CO2/lobospipeline/default.cfm 

4 http://www.blm.gov/nm/st/en/prog/more/lands_realty/lobos_co2_pipeline.html 


























































